An explicit representation of the co-recursive associated Meixner polynomials is given in terms of hypergeometric functions. This representation allows to derive a generating function, the Stieltjes transform of the orthogonality measure and the fourth order di erence equation veried by these polynomials. Special attention is given on some simple limiting cases ocurring in the solution of the Chapman-Kolmogorov equation of linear birth and death processes.
Introduction
The associated Meixner polynomials M n (x; ; c; ) 
The real association parameter is > 0. For = 0, Eq. (1) goes back to the recurrence relation of the Meixner polynomials M n (x; ; c) given, e.g., in 3, Eq. 3.2, p. 176].
We have the obvious relation M n (x; ; c; 0) = M n (x; ; c):
The co-recursive associated Meixner (CAM) polynomials M n (x; ; c; ; ) satisfy the same recurrence relation (1) , with a real shift on the monic polynomial of rst degree.
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These polynomials are involved in the solution of the Chapman-Kolmogorov equation of the most general birth and death processes 6, 7, 9, 10] with linear transition rates n = c(n + + ); n+1 = n + 1 + ; n 0; 0 = + (c ? 1) ; c 6 = 1: The case 0 = 0, ( = =(1 ? c)), correspond to the honest linear processes 14], (i.e., processes for which the sum of the probabilities P n p mn (t) = 1), and the corresponding particular CAM polynomials are the zero-related polynomials. Cases 0 = Const. 6 = 0 correspond to processes with absorption and are not honest 9]. However, if 0 = , the corresponding processes are simply solved using the associated Meixner polynomials.
The aim of this article is to improve our understanding of the CAM polynomials M n (x; ; c; ; ). We derive the fourth order di erence equation, with respect to x, they satisfy. In section 2, we give two theorems used in the following. In section 3, we construct an explicit form of these polynomials in terms of generalized hypergeometric series. In section 4, we derive the Stieltjes transform of the orthogonality measure using a generating function of the CAM polynomials. In section 5, we show that the explicit form derived in section 3, implies the existence of a fourth order di erence equation. Using the symbolic computer algebra MAPLE 1], we give the coe cients of this equation. Finally, in section 6, we derive the limiting form for the CAM polynomials in some particular cases, as well as for the co-recursive Meixner and the co-recursive associated Charlier polynomials.
Background material
In this section we give two theorems used in the following. 
The value = 1 has to be excluded since it is a xed point of T for which u n and u n are obviously linearly dependent.
The Casorati determinant W n (u; u) = u n u n?1 ? u n u n?1 is W n (u; u) = ( ) n ( + ? 1) (14) which is well de ned for non-integer values of and provided that > 0, + 6 = 1.
Using the solutions (12, 13) of the recurrence relation (1) we can write the CAM polynomials 
and therefore we can restrict our analysis to the range 0 < c < 1.
Imposing the initial condition (17) we get readily 
Grouping the two 2 F 1 using (5), and inserting (14) in (21) 
Inserting (13) and (22) i ; a (2) Proof: In view of using theorem 2, we have to nd the second order di erence equations satis ed by each term of the product in the representation (11) To prove that the CAM polynomials M n (x; ; c; ; ) satisfy a fourth order di erence equation it remains to show that T U=W u n is also a solution of the same di erence equation. This is a tricky point which follows from the observation that the hypergeometric functions u n ;
?(x + 1)?( ) ?(x + ) u n ;
are solutions of the di erence equation (29) 
Co-recursive Meixner polynomials
The co-recursive Meixner polynomials are obtained in the limit = 0. In a similar way as the fourthorder di erential equations satis ed by the co-recursive Laguerre or Jacobi polynomials factorize 11, 15] , the fourth order di erence equation (27) 
Co-recursive associated Charlier polynomials
The co-recursive associated Charlier polynomials C n (x; a; ; ) have for recurrence relation (see, e.g., 5, Eq. 8, p. 227]) aC n+1 (x; a; ; ) = (n + + a ? x)C n (x; a; ; ) ? (n + )C n?1 (x; a; ; ); n 0;
with the initial conditions:
C ?1 (x; a; ; ) = ; C 0 (x; a; ; ) = 1:
They can be reached from the CAM polynomials through the limiting procedure 12] 
The coe cients of the di erence equation satis ed by them are obtained applying this limit on the di erence equation of the CAM polynomials.
In the limit = 0 we recover the di erence equation 12, Eq. (40)] for the associated Charlier polynomials.
